Long-term effects of partial unilateral ureteral obstruction on renal hemodynamics and morphology in newborn rats: a magnetic resonance imaging study.
We assessed the longitudinal changes in renal vein blood flow (RVBF) and kidney volume in response to neonatally induced partial unilateral ureteral obstruction (PUUO) in rats with a magnetic resonance imaging (MRI) technique. During anesthesia, either the upper third or two thirds of the left ureter was embedded into the psoas muscle in newborn rats, creating either a mild (n=20) or a severe (n=9) partial obstruction. Control groups consisted of sham-operated (n=12) and non-operated (n=15) rats. During the following 24 weeks, RVBF and kidney volume were measured sequentially every 2-6 weeks with MRI, beginning 9 days after the operation. Both mild and severe obstruction caused a time-dependent decrease in RVBF. At week 24, the mean RVBF had decreased to 79% of the controls in the mildly obstructed kidneys (mean+/-SE: 1.45+/-0.14 vs 1.84+/-0.08 ml/min/100 g body weight, P<0.05) and to 57% of controls in the severely obstructed kidneys (1.05+/-0.10 vs 1.84+/-0.08 ml/min/100 g body weight, P<0.05). The renal pelvis volume increased and the renal parenchymal volume decreased significantly in the severely obstructed kidneys compared to the mildly obstructed kidneys. A good correlation was found between kidney volume measured in vivo using MRI and that measured in vitro (r>0.8, P<0.05), and between RVBF and renal parenchymal volume (r=0.758, P<0.01). In conclusion, the degree of reduction in RVBF depends on the severity and the duration of the PUUO. MRI can safely and reliably be used to monitor the longitudinal changes in RVBF and kidney volume in rats from early life.